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D'M4NOLOGICAL S'1UDIE ON CRYMTCOCC03IS

REPORT I!. 3iDITIS ON THE 5'.~'ECIFICMT OF THE POLTSACCHARIDE
ANTIGEN OF CR1i PD=COCU3 NWXFORIAAN3 IN HPERDW~TAL CRYPTOCOCCOSIS

J1apanese J, Baeteriology, Vol WV, Hisaku Yanai
No 5, 1960, pages 460-462

In the previous report, the author describe~d the extracting and
purifying method of pol~ysaccharide fraction froma Cryptococlosis neoform-
aria and Its cher-cal nature. In that report the author also suggested
thiat the imr~anological. diagnesis of crypytococcosis can be applied cl-in-
ical~ly by porrorming the precipitini reaction and skin test. Also, the
author investigated the degree of manifes~tation of cross immunological
reaction in which the polvysac char Ide fraction of Cr. neoformans was used
as an antigen to the aziimal infected with Cand~ida or Saccharomyces, both
of which presumably possessed a somewhat common antigen as Cr. neoformars .
T7he investigation was further carried out as to how the anamnestic reac-
tion 'would re-appear 'when a rabbit previously immuinized by Cr. neotormans
was re-imimunized after its antibodyv in blood had disappeared. The latter
investigatiý,n was also aimed at clarifying the immzunization mechanism of
Cr. neoforvans.

KETHODS AND MATERLk.L

Animalt3 uo, rabbits no. 8, 9, and 10 used in the previous ex-
periment.

Strain used, Or. neoformnan no. 2617 and no. 2575 etrains.

Methoq: TDhe rabbits 'whose antibody titers (precipitin titers) and
skin reactions became negative following the previous expriment were re-
jymmunhied. Cr. nefofrmans organisms "ere collected after being cultivated
on 3 percent dextrose, Sabrand' s agar-agar slant media at 37'C for 48
hours and were heated at 6000 for thirty minutes after being diluted with



physiological saline to contain 1 mg./ml. Each ml. of the obtained
solution was injected into the rabbit's ear vein repeatedly. The degree
of an elevation of the antibody (precipitin titer) titer in the blood
sampled 'rom the rabbits and the degree of manifestation of skin reac-
tions in relationship - the blood antibody-level were frequently examined
during the process of 3 expuriment.

RESULT,-h

As shown in Illustration 1, the degree and promptness of the mani-
festation of the precipitin reaction varied depending on the individual
differences in the rabbit. But, in each rabbit, sacme degree of the anam-
nestio reaction was noticed in their sera, although no anamnestic skin
reaction was recognized in any of the rabbits.

II. Cross immunological reaction among the similar organisma.

Animals used: Rabbits weighing approximately two kgs.

Strain used: Cr. neogormans, no. 2617 strain, Candida albicans,
no. 2 strain, Candida kkausei, no. C-4-1 strain and Saccharomyces cere-
visiae, no. 2235 strain.

Each organism was collected after being cultivated on three per-
cent dextrose Sabrand's agar-agar slant metia at 37"C for 48 hours, and
was heated at 60"C for thirty minutes after being diluted with physio-
logical saline to contain lmg./ml. One -1. of the obtained solution was
injected into each rabbit's ear vein repeatedly.

DLuri:g the process of the experiment, the antibody-titers of the
vaccinated rabbits were frequently measured. Among them, tho antibody
titer of C. albicans immunized rabbit was measured by precipittn reaction
in which the f ractb1-r em'ract-r1 frnm r. AlblcAna -.o. 2
strain was utilized as its antigen (2). On the other hand, the antibody
of the C. krusei and of the S. cervisiae were titrated by the agglutina-
tion reaction. Furthermore, each inuminized rabbit's serum -,as checked
for a precipitin reaction by using the volysaccharide fraction extracted
from Cr. neoformans no. 2617 strain as an antigen.

RESULTS:

Variations of the precipitin titers of Cr. neoformans and of the
similar organiam-iimm.nized rabbits &jr as-,m in Illustration 2.

For emple, the precipitin reaction in vhich the polys.ct~haride

fraction extratted from Cr, neoformans was used as an antigen was
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particularly increased in the serum of Cr. neoformans immunized rabbit.
On the other hand, in the immunized sera of C. albicans, C. krueel and
of S. cervAuiae, the precipitin reaction with Cr. neoformans extracted
polysaccharide fraction was positive only in the later period of immun±-
zation with as high a concentration of the polysaccharide fraction as
1000 mcg./ml.

With regard to the skin reaction, the rabbits immunized by C.
albicans, C. krueei and by S. cervieiae manifested a redness of about
(l-5imn) x (1-5rm) in size at 10 mcg./ml. of its conceitration.

Variations of the precipitin reactions of C. ablicans immunized
rabbits in which the C. albicans extracted polysaccharide traction and
the extracted Cr. neoformans were used, are shown in Illustration 3.
Also shown in Illustration 3, the precipitin reaction of the serum of
the C. &abicans immunized rabbit against which the polysaccharide frac-
tion extracted from C. albicans was matched, was particularly increased.
Hcwever, its precipitin reaction against which Cr. neoforman3 ewtracted
polysaccharide fraction was matched, was slightly inoreased only In the
later period of the immunization.

DISCUSSION:

Some degree of anazsnestic reaction of the cryntzcoccus infection
was provoked by the precipitin reaction. HowevPr, it was not marked in
its degree and elevation of its antibcd/ titer was extremely slow at the
onset when initial imr•'nizatlon was performed. Also, when it %as re-
ijmnz1n!ed following the disappearance of its antibtA• from the blood, itwas as slow and unm.irked as the initial one. Generally, its reaction
was much slower than that of the bacterial inmunization. Moreover, the

rate of disappearance of antibody from the blood when re-immunized was

much faster th-an that of the i-t,• _ -ori Liun. •. ,51tiva ,-a.•
tione were nct revealed in any of the three re-immunized rabbits. These
f i 'tngs revealed that re-imuinization was quite contrary to that of
init!al immuLization in which the degree of varia tion in its skin reac-
tion was parallel to those of the precipitin reaction.

Tharc•o-- f-r the dulness of the skin reaction found in the
serum may be due to the fact that dead organism wab used at its re-
immunization. Further investigation is required to prove whether or not
positive skin reaction can be obtainea with e use of the live vaccine.
Although it cannot be said without reserve, tnat such findings as seen
in Cr. neoformans immunization can be applied to other mycoses, the
attitude of the mycoses in general towards immunization should be differ-
ent from that of bacteria. It can be concluded that some common antigen
does edst among C. albicans, C. krusei, S. cerve-visias and Cr. neoformans
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since a cross reaction was four i among their sera in which the precipi-
tin reaction was used as its antigen. Evans and Sorensen (3) reported
on animal experiments in which Cr. neoforrans and some of tthe other
mnyooses proved to possess a cmi~on antigen. They used the agglutina-
tion and precipitin reaction to prove it.

Salvin (4, 5) also reported the cross reaction between Cr. neo-
formans and other mycoses in which the complement fixation was utilised.

Although it is well recognized that a cam on antigen exists
between Cr. neoformans and other similar mycoses, the highly specific
reaction egainst polyeaccharide fraction extracted from Cr. neoformans
was noticod only in the Cr. neoformans iuamunised serum which showed a
marked qualitative difference between their reactions.

These findings suggest that the polysaccharide fraction extracted
from Cr. ieoformans can be utilized for the purpose of differential diag-
nosis.

CONCLUSION:

1. in order to investigate the specificity of the polysaccharide
fraction extracted from Cr. neoformans no. 2617, cross imiminological re-
actions among the rabbits sera 4-mmlnized by Candida albicans, Candida
krusei, Saccharcmyces cerevusiae and Cr. neoformans were investigated.
The precipitin reaction was utilized for this purpose. As a result of
this experiment, a positive cross imiunological reaction among them was
recognized to a slight degree.

2. It sos proved that the anamnestic iAminological re~ction could
be recalled by re-imminiting the rabbit when its antibody titer in blood
was decreased and skin reaction became negative sometime after imminiza-
tion with Gr. neoformans.



'1../

Illustration 1. Variation of the precipitinr reaction and skin reaction
of the Cr. neoformans no. 2575 infected rabbit to which
the polysaccharide fraction was utilised as its antlgg
and of ite &naf•mestic reaction.

Key: 1s - (mcg/mll 2 - Dead vacc.; 3 - Live vaoc.; 4 - mcg; 5 -

Precipitin reaotion: 6 - Skin reaction; 7 - No. of months.
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Illuetration 2. Variation of the precipitin reaction of the Cr. neo-
formans infected rdbbit and of similar mycosee infected
rabbits Lo which the Cr. neoformans extracted polysac-

charide was utilized as its antigen.

Key: 1 - Amt. of Cr. neof. extract. pollyeacch. fraction (mng/ml);

2 - Cr. neof. iL4.niz.; 3 - C. albicane immuniz.; 4 - S. Cerevisias
imni.U I 5 -- C. krus•i ir-nis.1 6 - No. of months.
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Illuetration 3. Variation of the precipitin reaction of the C. albicans
I imnized rabbit to which the C. albican* extraote4d pol.-

eaccharide fraction was used as its antigen and of the
Cr. neoformans imminized rabbit to which extracted Cr.
n*Eoformans -as used as its antigen.

Keys Does of polyeacch. fracti.on (mcg/ýml); 2 - C. a.lbicans P.S.F.;
3 - Cr. neot.uane P.5.7.I 4 - No. of months.
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